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AIR BLEED MECHANISM FOR A SUBMERSIBLE TURBINE PUMP 

Field of the Invention 
[0001] The present invention relates to a manifold for a submersible 
turbine pump, and more particularly relates to a manifold including an air 
bleed mechanism for removing air from a discharge chamber of the manifold 
and returning the air to an underground storage tank. 

Background of the Invention 
[0002] Submersible turbine pumps (STPs) are used at fuel dispensing 
sites to pump fuel from an underground storage tank (UST) to a plurality of 
fuel dispensers. The STP contains a turbine pump that draws fuel out of the 
UST. The STP includes a manifold that receives fuel from the UST through a 
riser pipe and that transfers the fuel to the fuel dispensers via a fuel piping 
network. When servicing of the STP is required, the STP is decoupled from 
the piping network and a top, or "packer," is removed from the manifold of the 
STP. After the STP has been serviced, the packer is placed back on the 
manifold and the STP is re-coupled to the fuel dispensers. Accordingly, air 
from the atmosphere is trapped inside the manifold and in the piping network 
leading to the fuel dispensers. One particular location where air is trapped is 
in a fuel discharge chamber of the manifold. 

[0003] If the air is not removed from the manifold, the air will ultimately be 
trapped in the fuel piping network and dispensed during the sale of fuel. 
Further, the air trapped in the manifold negatively influences both mechanical 
and electrical leak detection systems, and therefore must be removed for 
these systems to operate properly. However, to remove the air trapped in the 
manifold and piping, a technician must activate the nozzles of each fuel 
dispenser downstream of the STP. 

[0004] Thus, there remains a need for a manifold for a STP allowing air to 
be removed from the discharge chamber after servicing without the need for a 
technician to activate each fuel dispenser coupled to the STP. 
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Summary of the Invention 
[0005] The present invention provides a manifold for a submersible turbine 
pump (STP) having an air bleed mechanism for removing air from a discharge 
chamber of the manifold. The manifold includes a discharge chamber that 
receives fuel pumped from an underground storage tank (UST), an air bleed 
mechanism, an air return path coupled to the UST, and a bypass tube 
coupled to the air return path. When the air bleed mechanism is activated, 
the fuel discharge chamber is coupled to the bypass tube and a pressure 
differential between the fuel discharge chamber and the air return path forces 
air to flow from the fuel discharge chamber to the ullage of the UST. 
[0006] The air bleed mechanism includes an air bleed screw inserted into 
a threaded orifice in the manifold. The threaded orifice is coupled to both the 
bypass tube and the fuel discharge chamber. When the air bleed screw is 
rotated downward, the bypass tube is fluidly decoupled from the fuel 
discharge chamber. When the air bleed screw is rotated upward, the bypass 
tube is fluidly coupled to the fuel discharge chamber. In this manner, a 
technician can control the removal of air via the air bleed screw. 
[0007] The air bleed screw includes a head portion and a shaft portion. 
The head portion allows the air bleed screw to be manually rotated by a 
technician having a screw driver. The shaft portion includes a sealing portion 
and a threaded portion. The sealing portion prevents fuel and/or vapors from 
leaking into the environment. The sealing portion further seals the fuel 
discharge chamber from the bypass tube when the air bleed screw is rotated 
downward. 

[0008] In one embodiment, the threaded portion of the air bleed screw 
includes at least one flat, vertical side that creates an air flow passage 
between threaded portion of the air bleed screw and the threaded orifice into 
which the screw is inserted. The air flow passage created by the at least one 
flat, vertical side allows air to easily flow from the fuel discharge chamber to 
the bypass tube when the air bleed screw is rotated upward. 
[0009] The air bleed screw may also include a pin passing through an 
orifice in the shaft portion at a location that is within the fuel discharge 
chamber. The pin prevents the air bleed screw from being completely 
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removed from the manifold, thereby preventing misplacement of the screw 
and leakage of fuel, air, and/or vapors into the environment. 
[0010] Those skilled in the art will appreciate the scope of the present 
invention and realize additional aspects thereof after reading the following 
detailed description of the preferred embodiments in association with the 
accompanying drawing figures. 

Brief Description of the Drawings 
[0011] The accompanying drawing figures incorporated in and forming a 
part of this specification illustrate several aspects of the invention, and 
together with the description serve to explain the principles of the invention. 
[0012] Figure 1 is a schematic top-view diagram of the submersible turbine 
pump according to the present invention; 

[0013] Figure 2 is a cross-sectional diagram across the C-C line of the 
STP illustrated in Figure 1 showing the air bleed mechanism and the internal 
air flow path for discharging the air to the underground storage tank according 
to the present invention; 

[0014] Figure 3 is an enlarged a cross-sectional diagram of the air bleed 
mechanism illustrated in Figure 2; 

[0015] Figure 4A is a diagram of the air bleed screw according to the 
present invention; and 

[0016] Figure 4B is a detailed schematic diagram showing the dimensions 
of one embodiment of the air bleed screw illustrated in Figure 4A. 

Detailed Description of the Preferred Embodiments 
[0017] The embodiments set forth below represent the necessary 
information to enable those skilled in the art to practice the invention and 
illustrate the best mode of practicing the invention. Upon reading the 
following description in light of the accompanying drawing figures, those 
skilled in the art will understand the concepts of the invention and will 
recognize applications of these concepts not particularly addressed herein. It 
should be understood that these concepts and applications fall within the 
scope of the disclosure and the accompanying claims. 
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[0018] As illustrated in Figure 1, the submersible turbine pump (STP) 10 of 
the present invention provides a casing 1 1 and includes a manifold 12. 
According to the present invention the manifold 12 includes an air bleed 
mechanism 14 that when activated bleeds air from a fuel discharge chamber 
16 (Figure 2) into an ullage area 18 (Figure 2) of an underground storage tank 
20 (Figure 2). When the air bleed mechanism is deactivated the fuel 
discharge chamber 16 is fluidly decoupled from the ullage area 18. The air 
bleed mechanism 14 is particularly beneficial in that it allows air trapped in the 
fuel discharge chamber 16 after servicing of the manifold 12 to be removed 
from the fuel discharge chamber 16 and transferred to the ullage 1 8 of the 
UST 20. As illustrated in the embodiment of Figure 1, the air bleed 
mechanism 14 is an air bleed screw inserted into a threaded orifice. 
[0019] The casing 1 1 of the STP 10 includes the manifold 12 and a top 22, 
also called a "packer," that is normally closed. The packer 22 fits on top of the 
manifold 12 to form a tight seal when the STP 10 is in its normal configuration. 
The packer 22 is secured to the casing 1 1 and the manifold 12 by a plurality 
of fasteners, also called "nuts" 24 that fit onto studs 26 and are tightened 
down to secure the packer 22 to the manifold 12. When the STP 10 needs to 
be serviced, the packer 22 can be removed from the manifold 12 by loosening 
the nuts 24, thereby allowing access to the internal components of the STP 10 
including the fuel discharge chamber 16 (Figure 2). The nuts 24 can be 
loosened by applying a socket or wrench to the nuts 24 and rotating the nuts 
24 counterclockwise. 

[0020] The casing 1 1 also includes plugs 28 having hexagon fasteners 30, 
a check valve extraction housing 32, and siphon connections 34. The details 
of the plugs 28, the check valve extraction housing 32, and the siphon 
connections 34 are included as part of the present invention and are 
contained in Provisional U.S. Patent Application Serial No. 60/510,735, filed 
on October 1 1 , 2003 and owned by the same assignee as the present 
invention. Provisional U.S. Patent Application Serial No. 60/510,735 is hereby 
incorporated by reference in its entirety. More information on a submersible 
turbine pump and its operations that is applicable to the STP 10 of the present 
invention is disclosed in U.S. Patent No. 6,223,765, incorporated herein by 
reference in its entirety. 
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[0021] Figure 2 illustrates a cross-sectional diagram of the casing 1 1 
along line C-C shown in Figure 1 to better show the internal workings of the 
air bleed mechanism 14 in accordance with the present invention. The 
manifold 12 is coupled to the UST 20 via a riser pipe 36. The riser pipe 36 
encloses an air return conduit 38, which is discussed in detail below, and a 
boom 40. The boom 40 provides a fuel flow path and encloses an electrical 
conduit 42. The electrical conduit 42 encloses electrical wiring that provides 
power to a turbine pump (not shown) drawing fuel out of the UST 20. As 
indicated by the solid arrows, the fuel is pumped from the UST 20 through the 
boom 40 and into an inlet port 44 of the manifold 12. The fuel passes through 
various chambers within the manifold 12 and ultimately flows into the fuel 
discharge chamber 16. Once in the fuel discharge chamber 16, the fuel flows 
out of the manifold 12 to a piping network underneath a service station (not 
shown) and into fuel dispensers (not shown) through an outlet port 46. 
[0022] According to the present invention, the manifold 12 also includes 
the air bleed screw 14 for removing air from the fuel discharge chamber 16 
and returning the air to the ullage 1 8 of the UST 20. Air becomes trapped in 
the fuel discharge chamber 16 during servicing of the STP 10 as discussed in 
the background section. In general, the air bleed screw 14 is activated by 
rotating the air bleed screw counterclockwise, or loosening the air bleed screw 
14. When the air bleed screw 14 is activated, or loosened, the air bleed 
screw 14 moves upward such that the fuel discharge chamber 16 is fluidly 
coupled to a bypass tube 48. The bypass tube 48 is coupled to an air return 
path including an air return chamber 50 and the air return conduit 38. Thus, 
when the air bleed screw 14 is loosened, a pressure differential between the 
fuel discharge chamber 16 and the air return chamber 50 forces air to flow 
from the fuel discharge chamber 16 through the bypass tube 48, the air return 
chamber 50, and air return conduit 38 to the ullage 18 of the UST 20, as 
indicated by dashed arrows. The pressure in the fuel discharge chamber 16 
is greater than the pressure in the air return chamber 50, and the pressure in 
the air return chamber 50 is typically at atmosphere. 
[0023] The air return chamber 50 includes a first portion 50' that is 
substantially cylindrical and circumscribes the packer 22. A second portion 
50" of the air return chamber 50 is formed within the packer 22 and operates 



6 



to fluidly couple the first portion 50' of the air return chamber 50 to the air 
return conduit 38. In one embodiment, the air return chamber 50 is fluidly 
coupled to the air return conduit 38 via a connector, such as a brass barbed 
connector 52. Further, in one embodiment, the air return conduit 38 is a 
polyethylene tube. The air return chamber 50 is sealed from the environment 
and the inlet port 44 of the manifold 12 by o-rings 54-58. A first o-ring 54 
seals the air return chamber 50 from the environment, and second and third 
o-rings 56 and 58 seal the air return chamber 50 from the inlet port 44. 
[0024] It should be noted that when the packer 22 is removed from the 
manifold 12, the inlet port 44 and the first portion 50' of the air return chamber 
50 combine to form a packer receiving orifice in the manifold 12. When the 
packer 22 is placed into the packer receiving orifice, the packer 22 separates 
the packer receiving orifice into the inlet port 44 and the first portion 50', and 
the second portion 50" of the air return chamber 50 is formed through the 
packer 22. 

[0025] Figure 3 is an exploded view of the air bleed screw 14 of Figure 2. 
As discussed in more detail below, the air bleed screw 14 includes a threaded 
portion 60 having one or more flat, vertical sides 88 (Figure 4A). The flat, 
vertical sides 88 form passages 62 through which air can flow from the fuel 
discharge chamber 16. Thus, when the air bleed screw 14 is rotated upward, 
the passages 62 also move upward until they are fluidly coupled with the 
bypass tube 48. The air bleed screw 14 also includes a pin 64 that passes 
through an orifice 66 (Figure 4A) in the threaded portion 60 of the air bleed 
screw 14. The orifice 66 is through a point of the threaded portion 60 that is 
within the fuel discharge chamber 16. The pin 64 prevents the air bleed 
screw 14 from being completely removed from the manifold 12 so that the air 
bleed screw 14 is not misplaced by a service technician and/or so that the air, 
vapors, or fuel do not leak into the environment by removing the air bleed 
screw 14. Further, the pin 64 may be located at a point on the threaded 
portion 60 to serve as a limiter of the upward movement of the air bleed screw 
14 to a point where maximum fluid coupling between the passages 62 and the 
bypass tube 48 occurs. 

[0026] The air bleed screw 14 also includes o-rings 68, 70, and 72. The 
first o-ring 68 prevents water and debris from entering the orifice in which the 
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air bleed screw 14 is inserted. The second o-ring 70 prevents fuel, air, and/or 
vapors from leaking into the environment when the air bleed screw 14 is 
adjusted. The third o-ring 72 prevents fuel, air, and/or vapors from flowing 
from the fuel discharge chamber 16 and into the bypass tube 48 when the air 
bleed screw 14 is tightened down. The air bleed screw 14 also includes a 
head portion 74 having a slot 76. The slot 76 receives a head of a screw 
driver such that a technician can manually rotate the air bleed screw 14 to 
either tighten the air bleed screw 14 or to loosen the air bleed screw 14. 
[0027] Figure 4A is a schematic diagram of the air bleed screw 14. The air 
bleed screw 14 includes a shaft portion 78 and the head portion 74. As 
discussed above, the head portion 74 includes the slot 76 for receiving the 
head of a screw driver. The shaft portion 78 includes a sealing portion 80 and 
the threaded portion 60. The sealing portion 80 includes recesses 82, 84, 
and 86 where the o-rings 68, 70, and 72 are to be attached. The threaded 
portion 60 includes the orifice 66 through which the pin 64 (Figure 3) passes 
to prevent the air bleed screw 14 from being removed from the manifold 12. 
The threaded portion 60 also includes at least one flat, vertical side 88 and at 
least one threaded side 90. It should be noted that the threaded portion 60 is 
substantially cylindrical and includes the at least one flat, vertical side 88. The 
remaining sides are the threaded sides 90. As discussed above, the flat, 
vertical sides 88 form passages 62 (Figure 3) through which air can easily 
flow. It should also be noted that in another embodiment, the threaded 
portion 60 may have no flat, vertical sides 88, and the air flow from the fuel 
discharge chamber 16 to the bypass tube 48 occurs between the threads of 
the threaded portion 60. 

[0028] Figure 4B is a detailed schematic of one embodiment of the air 
bleed screw 12 that includes the physical dimensions of the air bleed screw 
12. Figure 4B merely illustrates the physical dimensions of the air bleed 
screw 12 and will be fully understood by one of ordinary skill in the art. 
[0029] Those skilled in the art will recognize improvements and 
modifications to the preferred embodiments of the present invention. All such 
improvements and modifications are considered within the scope of the 
concepts disclosed herein and the claims that follow. 



